Tuberculosis represents a main concern for public health worldwide. In poor countries, the most prevalent method for bacteriological confirmation remains Smear Sputum Microscopy (SSM). This study objective was to assess clinical performances of Loop Mediated Isothermal Amplification for TB detection (Lamp-TB). Sputum of patients presenting symptoms consistent with tuberculosis were collected according to the National Tuberculosis Control Programme guidelines in Centre Antituberculeux de Yopougon. SSM after Ziehl-Neelsen staining and TB-Lamp were blindly performed with spot sputum specimen. Samples, transported at Institut Pasteur de Côte d'Ivoire were decontaminated according to N-acetyl-L -cystein (NALC) method. In Mycobacteria Growth Indicator Tube (MGIT), 500 µl of pellet were inoculated and incubated in MGIT 960 instrument. MPT64 antigen was detected on positive culture. Of 500 patients enrolled, 469 were included. Clinical isolates of M. tuberculosis Complex were detected for 157 (33.5%). Comparatively to culture, Sensitivity and Specificity of SSM were 86% (95% Confidence interval (CI): 81% -91%) 96% (95%IC: 94% -98%) respectively. TB-Lamp Sensitivity was 92% (95%CI: 88% -96%), and Specificity 94% (95%CI: 91% -97%). Positive Predictive Value of SSM and TB-Lamp was 91.8% and 88.8% respectively. Negative Predictive Value of TB-Lamp assay was 95.7% whereas this of SSM was 93.3%. Positive Likelihood Ratio was 15.3 for TB-Lamp and 21.5 for SSM 21.5 whereas negative Likelihood of TB-Lamp was lower than SSM. Active tuberculosis was detected in162/469 (34.5%) with TB-Lamp and 147 (31.3%) with SSM. TB-Lamp assay performances estimated from sputum samples may improve detection of active TB cases in routine.
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Introduction
Tuberculosis (TB) remains an important global public health problem [1] . In fact, the lack of rapid and accurate diagnostic testing is an obstacle to global TB control.
In resource-poor countries, TB is endemic and the most prevalent tool for bacteriological confirmation is still sputum smear microscopy after Ziehl Neelsen or Auramin staining. In most cases, TB control relies on passive case finding among individuals self-presenting to health care facilities. If the Specificity of acid-fast microscopy is excellent for Mycobacterial species [2] , its Sensitivity and Specificity for diagnosis of pulmonary tuberculosis depend on several factors [3] [4] [5] .
Culture, while reliable, takes weeks to obtain results. It requires adapted infrastructures and laboratory staff well trained.
Identifying a tool reducing diagnostic process, facilitating early and accurate Tuberculosis diagnosis would be appreciated by patients and health caregivers.
Several methods have been developed of whom two are relatively easy to use and implement. They can be used at district and sub-district levels [6] [7] [8] . Its concerns GeneXpert MTB/RIF assay and loop-mediated isothermal amplification for M. tuberculosis Complex (TB-Lamp). This method is dependent on autocycling strand displacement DNA synthesis performed by the Bst DNA polymerase large fragment which has high-strand displacement activity, and is carried out at 65˚C for 1 hour [9] . TB-Lamp assay seems well adapted for in low incomes countries [6] [10] .
In this study, we compared performances of Sputum Smear Microscopy after Ziehl-Neelsen staining and TB-Lamp assay, two tools easy to implement in low incomes countries. 
Materials and Methods

Ethical Statement
Patients and Clinical Specimens Enrollment
Health workers in tuberculose centre screened patients based on their medical history. Two sputum samples (Spot-Morning) were collected to patients presenting a cough since at least 2 weeks ago. With Spot sputum collected, SSM after ZiehlNeelsen staining and TB-Lamp were blindly performed respectively. 
National Tuberculosis Reference Laboratory
Manipulations of infectious clinical specimens were performed in Class II safety cabinet (The Baker Company, USA) in a BLS3 laboratory. The same sputum used for SSM and TB-Lamp assay was decontaminated with N-acetyl-L -Cystein, 4% NaoH-2.9% Citrate (final concentration of NAOH 1%), following by an 
Statistical Analysis
Sensitivity, Specificity, Positive and Negative Predictive Value, Positive and negative Likelihood Ratio of SSM after Ziehl-Neelsen staining and TB-Lamp assay were determined using liquid culture as Gold Standard.
Results
Five hundred patients with signs and symptoms consistent with TB, and having consent form signed, were enrolled. One sputum sample of each patient (Spot) was put in culture. Among the 500 recruited, cultures in MGIT liquid medium of 31 (6.2%) were contaminated. In total, 469 patients were included among which 232 (49.5%) were male and 237 (50.5%) female. The age class comprised between 25 and 34 was the most represented with an effective of 148 symptomatic patients. The mean of age for male was 36.9 years, the youngest and oldest were 15 and 86 years-old. In female group, youngest and oldest were respectively (11.9%) were infected with HIV of whom 42 female (Table 1) .
Of 469 smears prepared 147 (31.3%) were positive for AFB detection of which 6 were interpreted as scanty. Culture and Pure TB-Lamp assay permitted to identify 157 (33.5%) and 162 (34.5%) M. tuberculosis clinical strains (Table 2) .
Total number of negative culture was 312 after 42 days of incubation in MGIT 960 instrument (Table 4) 
Discussion
Social impact of Tuberculosis represents a high burden on the way of development. This communicable disease requires an accurate diagnosis with performant tool easy to implement particularly in poor countries.
M. tuberculosis clinical isolates was detected in 157 sputum samples with culture in liquid media (Gold standard) and 162 with TB-Lamp assay. Positive SSM was obtained for 147 sputum samples (Table 2) .
Clinical performances of SSM and TB-Lamp kit determined with Spot sputum specimen showed that Sensitivity of SSM (86%) was lower than TB-Lamp assay (92%). Whereas the Specificity of SSM 96% was higher than TB-Lamp assay (96% versus 92%).
Concerning Sensitivity of methods used, of the 157 M. tuberculosis clinical strains detected, 22 and 13 were missed by SSM and TB-Lamp assay respectively. (Table 3 and Table 4 ). This study shows that for active tuberculosis detection in routine, Sensitivity of TB-Lamp assay is higher than SSM. Previous studies conducted in differents setting have demonstrated that TB-Lamp assay has an excellent sensitivity for Tuberculose detection [10] - [15] .
Compared to TB-Lamp assay specificity, SSM specificity was higher than molecular method used. This represents one of the weakness of our study. We suggest a cross-contamination occured during smear microscopy examination process or an absence of sputum homogenization before transfer in pipet (TBLamp assay). We can also suggest an infection due to Non tuberculous Mycobacteria. Indeed 2 samples positive for AFB detection were negative after TB-Lamp testing showing that SSM is excellent for Mycobacteria species [2] . In this case we don't have lot of proofs because spot sputum sample was used for this study.
According to the Gold standard, discriminant power of TB-Lamp was higher than SSM for M. tuberculosis clinical isolates detection. The reason may be target of each method. Indeed, results showed that among 312 negative cultures, 8 negative smears were positive by TB-Lamp testing (Table 4) .
Comparatively to SSM, performances of TB-Lamp assay obtained with sputum samples show that this molecular method could be used for detection of ac-tive TB case in routine [16] . Indeed TB-Lamp assay permitted to perform an accurate diagnosis of active TB cases for 162 patients presenting symptoms consistent with tuberculosis that represents 15 more cases than with SSM in spite of his higher Positive Predictive Value (Table 4) .
Considering emergence of TB drug resistance, although utility of TB-Lamp assay for TB diagnosis is clearly established, it is unable to detect drug-resistant patterns notably surrogate marker of multi-drug resistance [17] [18] [19] .
Considering results of the study, some steps of Mycobacteria culture process need to be improved particularly sputum sample quality, sputum conservation and transport [20] .
Conclusion
For accurate diagnosis of active tuberculosis of patients presenting signs consistent with tuberculosis TB-Lamp assay is more performant than Sputum Smear
Microscopy and does not require specific equipment.
